Objectives : Thepurposeofthisstudywastoanalyzethecomponentsoftheclinicallyusedbee venom(BV)pharmacopuncture. Methods : Twokindsofbeevenompharmacopuncture(BV-IandII),threekindsofseparatepurificationBV(SPBV)pharmacopuncture(SPBV-I,II,andIII),andapitoxinwereinvestigatedin thisstudy.Weperformedacomponentanalysisofmelittin,apamin,andphospholipaseA 2 usinghigh-performanceliquidchromatography(HPLC). Results : 1.BV-Icontainedapproximately40%moremelittinthanBV-IIdid.
I. Introduction
Bee venom (BV) pharmacopuncture is used to treat diseases and requires the extraction of venom from live bees. BV has been used for 2,500 years, and classic treatment involves injecting the venom of a live bee directly into the affected body area 1) . Korean medical doctors mainly use extracted and purified BV for treatment. The BV is injected into the meridian points or diseaserelated areas according to Korean medical princi- ples. This method combines the effect of the acupuncture with that of the components of the BV 2) . BV treatments are currently used in the US, Russia, and Europe to treat patients in the form of formulations such as injections or ointments, mainly for arthritis, atopy, and rheumatic diseases.
BV treatment is recognized as an area of alternative medicine in many countries 3) .
Chromatography is a method used to separate the components of a mixture using mobile and sta- . Previously, Lee 5) has studied the main components of bee venom and Kwon 6, 7) has studied the composition and safe use of sweet bee venom. The study by Kang 8) confirmed the stability of Sweet BV. An' s 9) study compared the melittin content of BV from domestic sources and foreign countries.
All of these studies used HPLC for the analyses.
There have been some studies on BV components, but no study has compared BV and separate purification BV (SPBV) pharmacopuncture methods, which are commonly used in clinical practice by Korean medical doctors. Therefore, we analyzed three components (melittin, apamin, and phospholipase A 2 ) in BV and SPBV using HPLC and the results are reported here.
II. Materials and Methods

1.Materials
BV is produced using electrical and microwave stimulation methods. The BV used for BV pharmacopuncture, mainly used clinically, was used as the analytical sample. Two kinds of BV pharmacopuncture (BV-I and II), three kinds of SPBV pharmacopuncture (SPBV-I, II, and III), and apitoxin were investigated in these experiments. The samples were diluted to the appropriate concentration using distilled water ( 
3.Methods
An HPLC system (Agilent 1200, USA) was used for the analysis, and it was equipped with a Varian 9300, 510 pump, U6K injector, and ultraviolet (UV) absorbance detector as well as a comulting integrator D520A device. An analytical HPLC column (Shiseido, Japan. 5-μ m, C18, 300Å, 3.9 mm × 250 mm) was used. The melittin, apamin, and phospholipase A 2 standard solutions were prepared at concentrations of 10, 20, 50, and 100 μ g/mL (Table 2 ).
III. Results 2)Construction of calibration curve of apamin standard solutions using HPLC 
2.Analysis of main components of BV-I
The analysis results of BV-I are as follows. The retention times of melittin, apamin, and phospholipase A 2 were 31.256, 11.240, 23.880 min, respectively. The peak areas of melittin, apamin, and phospholipase A 2 were 47.4751, 2.9602, and 26.5647%, respectively (Fig. 4) .
3.Analysis of main components of BV-II
The 
4.Analysis of main components of SPBV-I
The analysis results of SPBV-I are as follows.
The retention times of melittin, apamin, and phospholipase A 2 were 31.981, 11.141, 23.729 min, respectively. The peak areas of melittin, apamin, and phospholipase A 2 were 52.1313, 0.0553, and 1.1427%, respectively. An unknown peak with an area of 38.6727% was observed at 11.763 min (Fig. 6 ).
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5.Analysis of main components of SPBV-II
The analysis results of SPBV-II are as follows.
The retention times of melittin, apamin, and phospholipase A 2 were 30.721, 11.416, and 23.576 min.
The peak areas of melittin, apamin, and phospholipase A 2 were 10.2250, 0.0208, and 1.4051%, re-
spectively. An unknown peak with an area of 81.3537% was observed at 11.960 min (Fig. 7) .
6.Analysis of main components of SPBV-III
The analysis results of SPBV-III are as follows.
The retention times of melittin, apamin, and phospholipase A 2 were 32.204, 11.000, and 23.899 min, respectively. The peak areas of melittin, apamin, and phospholipase A 2 were 21.8047, 8.6487, and 0.9635%, respectively. An unknown peak with an area of 68.5831% was observed at 10.763 min (Fig. 8 ).
7.Analysis of main components of apitoxin
The analysis results of apitoxin are as follows.
The retention time of melittin or apitoxin was 32.355 min while the peak area of melittin was 51.4417% (Fig. 9 ).
IV. Discussion
BV is a transparent liquid stored in venom sac. Phospholipase A 2 , which is the main enzyme in BV, is a polymer with a molecular weight ≥ 10,000.
Phospholipase A 2 constitutes 10-12% of the weight of dried BV and is a significant antigen of allergic reactions, which is the major cause of the systemic allergic reactions due to BV. Previous studies have shown that phospholipase A 2 induces immunoglobulin E (Ig E) synthesis 10) . It is also known that people who are allergic to BV have Ig E that responds to phospholipase A 2 11) , which destroys cell membranes and causes cell damage.
In a previous study, three major components showed various effects. A study by Ahn study 12) investigated the relationship between the efficacy of melittin and lung carcinoma while Kang 13) reported the anti-inflammatory efficacy of melittin. The study by Han 14) was on the effect of melittin on synovial cells. A study by Kim 15) investigated the anticancer effect of apamin while the study by Kwon 16) was on the anticancer effect of melittin and apamin. The study by Kim 17, 18) was on the neuroprotective effect of phospholipase A 2 . Possible methods for isolating BV components include dialysis, dissolution, filtration, and HPLC 3) . In particular, HPLC allows the precise analysis of small samples 4) and has been used to measure purity after separating pure peptides from BV.
Reversed-phase (RP) HPLC is an important method of evaluating BV tablets 19) . Therefore, we analyzed two kinds of BV pharmacopuncture (BV-I and II), three kinds of SPBV pharmacopuncture (SPBV-I, II, and III), and apitoxin using HPLC. The amount of melittin in apitoxin is similar to that in SPBV-I. This study had a limitation in that we did not randomly test BV pharmacopuncture at various concentrations. Therefore, further studies using varying concentrations are needed.
V. Conclusion
We analyzed the components of BV pharmacopuncture, which is widely used in clinical practice, and arrived at the following conclusions. 
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